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SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an electroconductive paste formable into a thin film on a glass substrate, 
tc. ( for formation of fine electrode patterns with a low electrical resistance and high bond strength, by including 
lectroconductive powder, a photosensitive organic component and glass frit specifying each of its glass 
transition point, glass softening point, particle size and thermal expansion coefficient 
SOLUTION: This paste comprises: electroconductive power preferably containing at least one kind selected 
from Ag, Au, Pd, Ni and Pt; a photosensitive organic component preferably containing a photosensitive polymer 
or photosensitive oligomer, photosensitive monomer and photopolymerization initiator; and a glass frit having a 
glass transition point of 400 to 500° C, glass softening point of 450 to 550° C, mean particle size of 0.5 to 1 .4 
i m, the 90% particle size of 1 to 3 i m and the top particle size of * 4.5 i m, and further a thermal expansion 
coefficient of (75 to 90) x 10-7/° K at 50 to 400° C, and preferably containing 20 to 80 wt.% Bi203 in terms of 
oxide. 
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[0 0 4 8] ^7X7'Jy h + KA 1 2 O3 . B 

aO. Ti0 2 > Zr02 a^*^*r*CtKJ;oT 

[0 0 4 9] «3tttW*^-Xh«f©j!f7^7Uy h£ 

ff*L<ttl~3. 5a*%T*-5. PDP©gf®fi?*5 
J:tf#iB«©**©ffiJtt$Mfc • »Btfl:ftH*fctt*7X 
7 'J y h ©fttfft n S 5 j&tjj * L K ^7UyH4 

« © 4 mm % a -s t mm 

©JiaW«**UfcDT*©T#3;U<ftH. #7 
X7'Jjyha»£<£*£l0w maT©*JR©«*T 

»fitH»*tif7^7U5>j»©jiwaMR*©at>fc 
«t^7xafit©aiH!ft»*3MiE3W6nt<v». 

[0 0 5 0] *«WKffl^6ns«3ttt»fl|^-^ hf 
[0 0 5 1] *«WTttfflT3«S&Hfc»£LT©J* 

#wa«tLT. ^>v*7xy>» o-^>w;i/£ji 

§I?*3Mk 4. 4-fcfT. (v/^;P75» *>'/7 
4. (vX7Mk7Sy) ^>7*7x/ 

X a-75/ • 7-fe h7x/ >, 4, 

>77xy>, 4-^>V'f;i/-4-^5 1 ;p^7x-;i/ 

frh>. SJ'OSWrhX 7M^X 2, 2-v 
Ih+->7th7i;> > 2, 2-^;* h*~>-2-7 
i^-2-7x^7th7x/>. 2-kh'D+v 
-2-^fJP7*aet7iy>, p- t -7*7Mkv:7n 
n7th7i/>, 7 c ^+-y->h>, 2-/^^*+ 

■y->hx 2-jraD5 1 **-y->hx 2--fy7°Dtf 

x^7-fe^-;k ^> > /-f>, ^> , ;-f>^M- 
'(>7-f>7WH-fJk 7>h^+y>, 2 
-t-7fJl'7>h7+/>. 2-75;P7>h7*y 
>. i3-^DjU7>h7*/>. 7>hP>. ^>7C7 
>ha>, s?^>!/^n>. /^U>7>ha>, 4 
-7vK^>1fJk7-lzh7x/X 2. (p- 
7^K^>v'Jr» i/^DA+t;^ 2. 
( p - 7 S> H ^ > v U r » - 4 - * 7\lkV47 n 
y>. 2-71^-1. 2-7"^^*>-2- (o- 
/K*->*;p#=jw ^-*->A, i-7xnji/-7°a/^ 



(7) ^fH¥ 10-273338 



>v:*>-2- (o-Xh*x#;W^» 

1. 3-^7xX;i/-7°D/t>MJ*>-2- (o-X 

h*->rt;M*x;i/) l -7xx;i/-3-xh 

*->-yD/1>hiJ*>-2- (o— *>!/-OW 
5fc7-^h>. 2-*^- [4- 

t) 7xXJU] -2-^7*11,/- 1-7°D/V>. 

^-7^u>x^*x;p^a^'f h. *yj>XJl/*x;i, 

^D7-f h*. N-7xXJl/^7i7'J h'>, 4, 4-7 
'/IfX-f V7"^DX HJJk v7xx;i/vX;P7W F. 

^>X?7V-;Pvx;i/7^c k. HJ^x-jM^n^ 

>, *>77-*/>, B&SftftS. hU7"Dt7x 

x;i/X)i^>, i&gKfc'^Af >&tfx*->x 
>7>-fc£©ttil7ctt©fc5l£77xri)l/e>lE, h'J 
x* y -^7 5 >& E<DM5ffl<DmGitto£tfimtfe>ft 

[0052] set. 3ta^BM&«tt. fttttwaus^ 

KttLT, BttO. 1-3 0M%, ckO*?SL<te, 

2~2oa»xfflv»a. #S£BM&»©*&**Mt-rsfs 

[0 0 5 3] *»WK*l»T, *«/**->»£©£«> 
t*ttBW^6&*«^*«3Wlt«Blin'r* iff* b 

Ttt*ltW«0«ffff * 5 ~ 1 5tfmK*V»Tlft«l 0 
-4 0 ffm, «ffm©*mR| 10-40 jtmOffffftK 

©^*->jW&3iT£*. Set, 

[0054] -r&fc*. mm. w«tt»*fcntTa. % 

•3fr7X2»0©/t*->tftTStt<fc*. ^©fc*T 
X*Kft©»£*««*T*&<&*;i£jWe;:*. £© 

[0 0 5 5] S&fc, *RW©*fttt#«'t-a Mi, 
e& (ttfi ; 4 3 6 nm) MtttlclK V»^3ttMaBB4B 

tt£9JM5ffl£J:;^tt£4M©%£*? hf-S^K: 
J:-3Tg«m*fc*tt©«ft»r7^*-iUT©*tB 

[0 0 5 6] ^«S®3^JtLT«WtS^*^^St) 
©jWfl«r»&n. 4>Tfc3 5 0~4 5 0nra©RMiT 



*tf>x>*»*k */U>*»», 75y4rh>*» 
». 7>h7*/>JS. "?>'/7xy>*» J?7i-^ 
->7y 7*UI/-h*, MJ7v>>*. p-7$y£S 

TKftftJ \z £ -5 «#K»tt fflfiT*d><t < T S -5 © Tff 

*u>. ^tie©4 j Tfe7 , y^*j;i;'<>''y7xy >js 

ftfttt, g««k0fi«fifl!l©3t**y h-C€?«7^;^ 
-tUT©tME**UTV»a©TfiFSl/K 
[0 0 5 7] 7 y^m<hLT©f^Mft *>©<!: LT, 
(Sudan Blue. C22H18N2 O 

2 =3 4 2. 4) , 7,y>R (C17H14N2 O2 = 2 7 
8. 3 1). *^>II (C18H14N2 0=2 7 6. 3 
4) ; 7s9y\\\ (C22H16N4 0 = 3 5 2. 4) , 7, 
y>l\ (C24H20N4 0 = 3 8 0. 4 5) . t-OV^U 
>ySS (Oi 1 Orange S S, CH3 C6 H 
4 N : NC10H6 OH=2 6 2. 3 1) t^JWtl/ 
7 KO i 1 V i o 1 e t, C24H21N5 =3 7 9. 
4 6) , t-fMXD-OB (Oil Yellow 
OB, CH 3 C4H4 N : NC10H4 NH2 =2 6 1. 

3 3) &£T»«. 

[0 0 5 8] ^>'/7i/>*»»4l/m att- 
JI/D-5 0 (C13H10O5 =2 4 6. 2 2, 2, 2 ', 
4, 4-fh7/Wh'Dt+^> , /7i;» , OLfc* 
^— MIS 4 0 (C14H12O6 S = 308, 2 -th'D 
*->-4-y h^>'/7x/>5-X^7*> 
^) . aft-;PDS4 9 (C15H12O11S2 Na2 = 

4 7 8, 2, 2-ykFoty-4, 4'-y^h+-> 
^>V7xy>5, 5 ' -v7JI/7*>Stf-MJ£A) 

2 5 0-5 2 0 nmT»JR-r*^t*«T 

[0 0 5 9] #tt$ft©*ftlftt*. 0. 0 1*50. 5 
IlXiWf*H>. JiOfftKUO. 0 1*60. 1 
MXT«*. 0. 0 lKftK?MftTf*ftjta%£#i& 

<, /t*->0Wft****Xy5>«©*-J|/fc£<1- 
#)£#'>fc^. 0. 5Stt%^A^xt^i^©iR^ 
< ft 0 il€fTWftR©T«*-«t3&«a-r*ST3t 

[0 0 6 0] «^*«3»4ffl*3»l*ffi©ff*Ulr»-«* 

fc «fc o T##*»;fc ©a * \zi$n £*«%&© 

JK*a-hLfcir»toij)«*7'-t;i'«©©**»ffHT* 

[0 0 6 1] *«WfciN>T. ff*UV»9btlt©«iHi 
(tt£M£&H ; 350~450nm) ©eGH#<&*. 



(8) 
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[0 0 6 2] «ft£W:Tf2©J:ol;:£g$tt 
S. ffcfcS, mBS©#^gtt£<&8L-ag#i*©* 

TfflWOtt t *tt UTTK©^ S*a 6*1-5. 
[0 0 6 3] »«Bt©3ta«S I r , ( I r ttH&©© 

mtm= - 1 og ( (i - 1 o) 

®ftg©SJj£ttT!E© «t 5 fc UTfr 5. 

[0 0 6 5] i-r, abtaiftaaipufc©**^^*^ 

ftttftffl V»X«KW*©K»tt»©» OttttP Ktt*©jfc 
S#**0f*ttT. Ktt%££«9&ttft&tt£ieBil2 0 

0~6 5 0rimTMjeT«£'Hl©J:3fc^7jW&6 

n*. jkm« (i) s©©3t«T, «masi£ttft£^ 

f. *KHlTftfi3 5 0~4 5 0 nm©EPfl©®«[$ 
-£©E*8S£ifc;B3 5 0~4 5 0 nmfc*W-«» 

[0 0 6 6] *«i«T?±IE©!ft»ft0*4MI®lfSL^ 
®Bte. 3 0~6 0T&9, S6fcff*l/V»«Htt3 5 

6 0 *iBA*i3t*«ilW*:J«©T»ta'r*l»K#«tt» 

*iciR«anTLs^ T»©iiwt:«*"Ht*»ajaLa 

[0 0 6 7] *5SWfc*l>T^7X7U y Mc«ft£* 
tlSCaO, BaO, F e 2 O3 . Mg 0/«C<Jf©^JII* 
irfcMfctttf**-* h«tifc£lrT««fttt#'J"?-©* 

-©-f*>**fi«t«fc*y;wtt*£sn4*», ^© 
<k*»* t ©iMWb » * » littfrflgs t ©i£jJ2jS& £© 

s»*©**fl:^»Tt»*t*iB»sL, myt&mm^- 

*©J:3fc*£ft»£UTtt. h 

•J 7 »y-jwt^«j*»ff * l < jb n &n*. h u 7V-;i/ 

[0 0 6 8] *3Wfc*^T«yi*n*'Or/MJ7!/ 
-JH;<t^^7^7 U y H©*©aiBftatt*©J:5fc 

m£©ft©^>V*MJ7V*-;l'£fi&;*3 1 ;k B»X^ 



^S^jgJJtUfcr-^) . K»fcAltbfc3tt©3tt5ft* 
* I . KHKSfcoftt*. «iK#©3t?l££ I oi-TS 
fc» K»*»6©R»»©3t!Mett (I - I o) TSSfaS 
n, KftfittTfB© (1) aoJ^wateti*. ±IS 
T?3t?SS©*fttt. W/cm2 T&bT. 
[0 0 6 4] 

/ID (1) 

5fc«F«t»fc3'-2 4»|l«*f«. SI!, *?£L< 
te2 0 ~3 01CTTB«f^LT»«**«SttT h 'J 
7l/-;WflS*ff-Dftfc. 5 0~8 0t:T5~l 2m 
IB. X2l»UT»*fcfP8T*. 
[0 0 6 9] *$rafcfc^TttflSn*£j£fld!H©tt£ 
(*fjefldW/*7X7 U y h) ttO . 2 ~4SMX)Wff 
SL<, SSfcO. 4 ~3£ft%T&£C B&£ 
U». 0. 2MX5ftRTtt#UV-fflJ|S*E«£B»Jb 

H^TOgtt^-x h©jMl#K:fc^T#'Jv-, * 
[0 0 7 0] *&±efc*Jlr>T#*"<-a h«f 

mm. *im#i mtm> G®mm. ^m^mmta:) \z 
ft*^*T"r**^*^±fci**-r<5©3&«ff*uv». 

#9X7') y h*l 5 0~4 0 0*0X5^1 5P#fflKji 
bT*»*+»**"r«tyjWk#B)!;Jl:T**©Tff* 
UK 

[0 0 7 1] *3SWfc43^T, ^77s7»Jy MrJBAT 

«as»jatttsftjR*«t«/*fcttjfeHKfl:***ai"r 
UT*s*K^«r*©T»*L«r». ;:©*§*. ^ft^i 

*7XaS«t©*»**ft*»f*©TjffSUK ^©J; 
7tt»{k#ll»*il/TCu. Cr. Mo, Alft-5Vi« 
N i &£©£«* J: tf/*£tt£M»fl:*j&^flJT* 
«. cn6©3%T*JR»{fc4l!itt«««Kie»«iiUT 
fPfflf *©T*JP*©fitt^a:^*«»J:<. 3**%^ 
TT*-5. 3SfiX«fi^.«&«MMS©«IUfi^«{i8Al 

[0 0 7 2] g5«*fil±*-e-«fc»k:*llPS 



n*. mmm<Dmmtbx\t, 2, 3 -fx u-y 
x^7^y^>if;w ^d^>^>, 2. 6-e 

2. 6-fX (4-^^^;P75y^>+F;i/) -4-* 

^^^D^^-y-y >, st7- irhx 4, 4-t*x 

(yIf;P75/) -^>y*7x/X 4, 4-hfX 
(y^f^7$;) *;i/n>. 4, 4- fx (5?x^;u 
75/) #;io>, p-v^^;i/75y-»±5U7 i > 

x 2- (p-v^?;i/7$y7xxji/ex^» --r 

yt7hf7!/-^ 1. 3 -t'X (4-v/^;l/75 
7-fehX l, 3-#;ktfx;|/-fx (4 
-^x5 1 ;i/7sy^>if;i/) 7-th x 3, 3-a;w* 

x;i,-fX (7 -vX3Mk75/?T'J» . N-7x 

x;p- n— x^jkx ^ y -Jk7 5 >, n-7i x;i/x^ 

/-Jk7SX N-hUJ^X^y-A75>, N-7 

x xji/x^y-ji/7 5>. s?/^75y*j&S»-f y 
7s;k 5^x^75 /*A»-fy 7 3-71 
-fr- 5 -soV-O^t-f-hyV-Jl, l-7xx 
JP- 5 -x h4i/*Mz^t-f h7'/-JHS;2^ 

[0073] mmm**%w<Dmn&'<-z bizmmt 

[0 0 7 4] #fSBJ©aj|«te^-X HCiS^T&^Bf© 
»«JgtttlSl±$#Sfc»» *S££jt»l*8yjiri--5£ 
Afrn J»fi^iOH©^«fc09i:LTtt. th*D + y 
X N-- hnyy7i^7S>, 7x./3 1 7> f X 
P- t N-7xXJk>-77\>k7 5 
X 2, 6-v- t -7*?Jl'-p-^5 1 ;i'7xy-Jk 

Xh4"l:. Aft. 0. i~5MX, ckO$f*L<«, 

0. 2~3aft%T*s. »s£Sik»©ftj&»*ww«f 

[00 7 5] pJffiSltLTti. «*tfJ?7^7^1/- 
h (DBP) . -X^TMI^^-h (DOP) , #»J 

X5 1 u > y u a -;k 9 u -t u >& a am ^ s ns. 

[0 0 7 6] *fc**IB®*«tt^-X hfc»4iRfit«HC 
fctt* 7 * 'J JHKftS6tt©ftfl:SH; Cfc* fcBMfcB&jt 
SlttRJPT**. ^8&jtffl©£*«&«£UT2, 6 

-v- t -7*5 1 ;i/-p-^i^y-;k ^wttna* 

->7-7-Jk 2. 6 -v- t -4-x?;k7xy- 
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Jk 2, 2-*7^>-fX- (4-/^-6- t- 
. 2, 2-*3^>-fX- (4- 
lW-6-t-7"^7i;-JM, 4, 4-f'X- 

(3-^^-6-t-7*f;P7iy-jw , l. i, 

3-MJX- (2-*3\fc-6- t -7"tMU7x/- 

;W . i, l, 3-HJx- (2-/^-4-kHn 

*->- t -7"fA7x=;» 7"*X t'X [3, 3-h* 
X- (4-k HD+->-3- t -7*?;k7xx;W ^ 
•J 7 0 7 7 -> 7 H ] ^ U 3 -Jkxx x;k v 5 «7 U 
*-X7"o f *t— K MJ 7 iXJM*X 7 7 -f MS: £*« 

wens. »<twjhJiy*»iirr*»^, *©»in»4 
a*, Jiftttgm^-x h^jc, o. o i~5Mx. 

<fc«9$?*L<te0. l~iaS%T*-5o KftBibSl© 

WUi£#B$©72 u ;ugftBi££tt©ttfl:£ 
»©3SS*39»/hs<AO"rtra*"€-n*«»*. 

[0 0 7 7] *%W©^7ttt^€^-7. Mctt, &J&© 
tt***KLfcWI£. *ttfflMiftiiq*.T«fcV>. o©i 

£<$fflSftst&$&£LTra;> *7Mkfe;k7;k7\ x 
wwrny^T*, 7*^Hrpy;k7*, ^f^ifjurn 

X 5***1* X 7-fehX -^n^t/X ->^d 

i>9J>* -f y^;P7;p3-;k -fy7"ntr;kr^ 

3-;k rh7kh'D77>, x^7 c ;kX>»k7* + -> 

[0 0 7 8] «3tttt**^-Xh©ffSUV»ittJ«tLT 
tt. 3fc©«HTfflR"r*©JW*K 
[0 0 7 9] (a)'««ttt»* ; (a) . 

(b) . (c) ©ftfC*fUT8 4~9 4Mffi% 
(b) ^Tttt^'JT-t^Tttt^yv- ; (a). 

(b) , (c) ©ftfcaUTl 5~5a*% 

(c) ^5X7'J7h ; (a), (b) , (c) © 
fnfc*tLTl~4a*% 

(d) 3tfiftlBA«( ; (b) 5^1X5-2 OSfi 
% 

(e) mmWftm ; (a) \zMbX0. 0 1~ 
0. 5M&% 

±IBlCt5^TJ;O0SL<« < (a) , (b) . (c) 

fflusw* ^E-n€ti8 6-9 2aM%. ii~7am 

X. i~3a*%Ta&^„ ^©®Hta&-5tS3tP$H* 

nT*fl*a«,fc<aiau 3wefl:©*iE*«-Hi)-«»* 
[0 0 8 0] $ &K#*fc*t;TiM3H. Tta^ffiii 

tt««^a«ttl©%iR|»j|J|«ttjBQL. fl£to©*5U 
-tT*. BfJ£©iaii!Eta6J:5lcH»SnfcX5U- 
tt* ; E^7-i'-'f^<»:©a^aT^{Cig^L^. 3* 



i i 

(10) 



[0 0 8 1] ^-X hottgligmttia*, WtSiSJg, 
«K»jt^J*ck $© u > y$ft £ ©gsjnSl 

^fc«fcoT«i[«SESn*3j«, *©®Htt3 r pmfcii 
<^T, 17J~1573Cps (t>9- • #4 70 

77 , y$r-*T?l~2BMri,T 
MJPl 0~2 0/im£#SI;:te> 5^10JJcps)!« 

[0 0 8 2] *fc#£W0PDPfflS0fctt»«'<-* h 
[0 0 8 3] -Tfttot. *»M©PDPJB*3ttt»*'< 

fcli^f >WS) , 2 5 0*>&3 2 5^>>->iCDX^ 

u-x x*u->©3Wk ^-x hoiftsg^issj-r^ 

Cifc«fcr3Ttt*CSI«lT*439«. 5~2 5/itmT** 
5. £&£&£U>J*ft©fGHtt. 6~15/jmT* 
5. 5tfmjtaifc&4£l?»|ft"ett. «3«ft)?#-£#<5 
Cl£teIiL<ft.5. *fc2 5/tm*ttA*t«i/^- 

«/fk/hfiHIIH!9«3 0 Mm/ 3 0 # m£TF©SS*flfflft/1 

[0 0 8 4] ftii, S3ttt#«^-Xh*^7XS«± 

7 y 7°U >^JW, #J;Ltf k'xjl, h 'J * a □ -> y >, 

(2-73yi^;w 75 / 7*p tr;p mj * h*x>7 
X r-^PD^ntf;H-'jy h*-x>7X r 
#7>7°Pk>MJ* h*x>?x r-75/7'ntf 
;i/ n u x h*x>7 >ft t'&s waw$&Jg#j*«*r$ 

^*X ^r*7^5-^A. ^Ws)Vn-Oktz£-T:fo 

^'Ja-j^yx^x-xJk /^k7;io-;k x 
^;k7;io-Jk 7 , aejk7;m-;k 7*?;k7;ka- 
JUfti'TO. l<v5XO»tC»RLfcb<!)ftJliVJ5. 

ffiLfc&C8 0~1 4 CCTl 0 ~ 6 0 jMW&t** 

[0 0 8 53 *fc;:©J:3fcj(0fctt«Mt'<-;i 
±fc**Lfcil*7 0~1 2 0tT2 0~6 0$MHlj|*U 

-T-ttCfcO. «ft/t$'->fcff-r*7 4Jk&SfcH:jr 



1 > 
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ffitt3t©tLTtt. ran. xaa^jwutfe 

TttfcfcA«ffijEE*«tr. iisjEE*«iflr, /\py>?> 
7". S*jtrai**HEfflTe». £ft5©&tf»TfeiBBEE 

ft***, 5~ 1 0 OmW/cm2cotfl^©jSiiiJEE7}c^TS: 
m»Tl~3 0#W«fc*fTfc"5©jWJSU». 
[0 0 8 6] *fc»flk«ftffl^TlMai)tfcJ:oTW{k 

*©»**j^fen&l»«HT*S^LT<bJ:l>. s 

&*^#*->;hSt>"3R«'ttj«»3W¥ttr**^. 7;p 

*U*«F«-C«fcT*5. 7Jk* y**«£LT*iMfc 
«»^-hU">A-t»*»ft*;k>"7A*»« 

&f©«t3ft4Ji7;k*u*»tt*fiefflT**«», £~tt 

iL^-T^©T$fSbK #tt7;k&U0ft{M!£UT 

^^>^;k7>t=»>AkHa*-y--f h\ 

-;k75X S?X*y-^75>fc£jj«l)Stfsn*. 7 

;k*y**«©**tt>i#o. os~2S»%, ^off 

*L<«0. 1~0. 5g»%T&£„ 7Jkb'J*#8 
»3W»*$n-f, 0. 5aft%£8x.-5iggftg|5£Jg6 
[0 0 8 7] jfcfc, «3t. «*«©a#K*$a«pT?tt 

; Eyv-ftt*©fij6:ttdt«'*«fcr;/t-f>^-. 
wtnsiK, »«JWft£©saipi«»ftt/v-**v» 

tt»*«c£©*«*3j»^fc»<b. iSS^ 
#<!:l/T5 6 0~6 1 OtTl 1 R#ffljifi)tL/, ^ 

tit j^3jqF*»ftfc»ciw*«©*«tt*»iaTb, 

ttfiM^iS < ft 0 , SfcSfi t ©»Sffilie*»fiT1- 4fc 

«>fiF*b<ftvi. 6 1 ox:*mx%tii?7.mm'tf&& 

ML, /^->©¥Stt*»fiTr*. 
[0 0 8 8] *«W©PDPffl«3tttt»*^-^h©»| 

[0 0 8 9] *%W©^3ttt#«^-X ht«^T«« 

«»5~1 0/tmK^»T*#©«/ha«|jJt2 Otfm, « 
#m©ft4^IHRR2 0 tfmjWlSns. 
[0 0 9 0] 



I 7 

». 

(11) 

[oo9u mem- 9 

A. gUttlft* 

(1) A gtlHJ ¥^HaTS3. 0/zrn, Jt 
iSE«tO. 4 8m2/g, *y7"Bft4. 7 4g/cm3 

(2) A gift* WSffftl. 9 Mm, Jt 
$Bittl. 3 8m2 /g. *y7>B«3. 7 1 g/cm3 

(3) Ag»*;#tt, 9^9 5ffiftX. ^tfrFS 

3. 5 3 Mm. Jt^®*0. 4 1m2/g. 9~j-fW& 

4. 3 5g/cm3 

(4) Ag»*;*tt. 2ftg*9 5fflftX. V^tt^tt 
2. 0 0 wm, JtSIBftl. lOmVg, *v7*«S 

4. 0 0g/cm3 

(5) 9 8XAg-2XPdtt*;¥*HRtttt, 
S3. 3 Mm, Jt^®«0. 8 2m2/g 
ttflE»#tt, V-f * P h 7 7 ^a«»*fW- (9 3 2 0- 
HRA) TMSbfe. 

[0 0 9 2] B. (£TF, tf'jT-tlft 

T) 

AOWXOtZWiVm. (MAA) . 3 0^%©^ 
^M^^'Jl^-H (MM A) Rtf3 0^1/% ©X^U 
> (St) tf^ft-S&M^&tMAAfcttLTO. 413 
fi0yj->vJM^i7iJI/-h (GMA) fcttflng/fc;* 

C. «3tttt/-7- (WT^yv-tBSI-) 
h U ;*^n-J|,7°n/1> h "J 7£ U h 

D. ^777U-7 h 

*7X7U7 h i ; im (mm%) mite*-?* (4 

5. 2) . ~mtmm (2 6. 5) . mtmm a 1. 

8) . KfcSft (2. 6) . BMfc*MJ*A (4. 
7) . BMt7^5 = ^A (2. 8) . SNfcv^lO^A 
(4. 8) . 4 6 11C. #7X$Wb&; 

5 1 3t:. Jp^TS ; 0. 9 Mm. 9 0X&TS; 
1. 7Mm. My7°-»M X ; 3. 3Mm. 50-400 
tO«IBSft»c (a) 50~400;82X10-V 
K 

#5X7'Jy MI ; £#■ OUX) gftexv* (4 
7. 9) . ftfcg* (7. 0) . ttfta* (14. 

3) , HMJEtt (1 5. 4) . »{fc/tU£A (15. 

4) . 13'77JG»&; 4 6 913. #7*tWbGi 
; 4 9 5 "C. ; 0 . 6 Mm. 9 0 Xtifrg ; 
1. 4Mm. Vv^-iX; 3. 9Mm. 50~400 
raftlBVttft (a) 5 0-4 0 0 ; 8 5X1 0 " V 
K 

#7X7 '7 y Mil (MSX) gfttfXVX (4 

7. 1%) . stag* (i7. 4) . mmm (14. 
3) . mm® (1 5. 7) . mt/v)<y& as. 



! I 

4$g8¥l0-273338 

4) . #7X|£g£ ; 4 9 413. fi?xmt& ; 5 1 7 
; 0 . 9 2 Mm. 9 0 ; 2 . 0 
Mm, hyf^X ; 3. 5(im, 5 0~4 0 0 < O©& 
l&fg&» (a) 5 0~4 0 0 ; 7 5X10-V K 
«7X7'Jy hlV; (SfiX) gfctXVX (3 

9. 8) . mum (6. 3) , mmm a 9) , wt 
itm® (2 0)' , mtnwu (12). K<k7;u5- 

7 A (2. 9) , fi?7,W&&\ 4 7 2*C. ^7XWt 

5 0 9*0, 1. 2 Mm. 9 0X&^ 

g;3. OMm, hyT'lM'X; 3. 8/im, 5 0~4 
0 O^OSRWSffift (a) 5 0-4 0 0 ; 7 8 X 1 0 "7 
/* K 

e. mm%m 

77**8- ; (Sudan), fc^xS: ; C 24H20 
N4O. ; 3 8 0 . 4 5 &tt&3F*fc# LT 0 . 0 

3X8**0 bit. 

[0093] f. mm 

G. ttft&PUHN 

2-^^-1 -[4- (/3MH 1 :*) 7i^]-2- 
^7*';/- 1-7 |, D/V>t2, 4->'X7 c ;i'5 1 ^ 

x&flnLfc 

H. n!WM 

i?zr?-)V7$V-b (DBP) £#'J^-©1 Q%mu 
hit 

I. tttiffll 

&$2- (2-7"h*->xh*-» x^HzflWKSttfc 

S i0 2 (Sftl 5X) *Jj?Uy-fc»LT4X»ttIb 
fc. 

[0 0 9 4] a. Wtthffc^JKBffK 
»«afctf#UV-€jg^U, «#Uftj&«S6 0'C3;Tini 

[0 0 9 5] b. !8&ttfflaH^*<Z)ft8 

®mzft&M W>y^ (tt) " /T^x/t-x" 0 

9 2) £in*T*^V7M1fTi9Sf£lt#Lfc. ^tC. 
i©*«1>fc» , «ttt»**J:tf*5X7U y hsmj£© 
»*Jjput^KK:»« • fl&tft. D-^u-i;t#u- 

^*ffl^T3 0~5 0*Coa*T*aiU 7irh>SrM 
[0 0 9 6] c. ^-Xhf^SI 



I ) 



(12) 



4$W¥ 10-273338 



[0 0 9 7] d. PPM 

(1 2 Omin&T?. JS#-1. 2 mm) ±1' 1 0 0 
«a©**SK^KB«lU 8 0rT4 0#jl8fla*L 

1 2~1 5 /imTSofc. 
[0 0 9 8] e. gft, Wfo 
±fBTftglL£^fiJg£4 0~7 0/im©77'f>/^ 

b/fc^OAVX^SrfflUT, ±®^e> 1 5mW/co 2 0 
m*oaMffi*«tTT6 0»IH*^il«3tlyfc. 

Ufc. 

[0 0 9 9] f. filfiJc 

#7X3S^fc»MLfc»tf«fc$&+#Sa&2 5 0 
■C/WHH-tfllSfcU 6 0 0*CT1 5iHBffe«SffV\ « 
Lit. 

[Si] 



[0 10 0] g. 

mm\t&mm^m^LM. (sem) tTiisfi^it* 

->0«a5©aS2fcC«niitBftll««LTffilIiL&. 

8if&gtt. ®£ 2 X**"Ta*BBft 2 mA/ty MM 

[oioi] ttife^j 

H 2 tew** 5 ICS AfcfitfMi. £16 

[0 10 2] 
t«l] 





Ififl 1 


*M2 


IM3 


till 4 


III 5 


a*e«*(1> 


86 


68 


90 














68 


90 














««tt»*(4} 












#®ttt»*<5) 














6.7 


6 


6 


6 


4.1 




3.3 


3 


3 


3 


2.3 




4 


3 




3 










1 




3 


























*'5W0»MWKi On) 


0.9 


0.9 


0.6 


0.9 


0.6 




1.7 


1.7 


1.4 


1.7 


1.4 


rw^gjM^wr (no 


3.3 


3.3 


3.9 


3.3 


3.9 


solemn 


82 


82 


85 


82 


85 


KflHftfl>BJV(|ii> 


9.2 


6.9 


7.5 


7.2 


7.7 




40 


40 


40 


50 


50 


JtKK(jQ-o) 


3.6 


3.6 


3.0 


3.4 


3.6 


S*3*8 


1400 


1390 


990 


1200 1150 
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(13) #W¥lO-273338 





SffR 6 


mi 


tU8 


til 9 


m 














*«I»*C2) 












*mt»*(3) 


88 


90 














88 


88 




3W*ft*<5) 










90 




6 


6 


6 


6 


6 


=E/-7- 


3 


3 


3 


3 


3 




3 




3 










1 
















3 














1 




0.9 


0.6 


0.9 


0. 92 


1.2 




1.7 


1.4 


1.7 


2.0 


3.5 


nwhW^rW (;ra> 


3.3 


3.9 


3.3 


3.5 


3.8 


50-400X01031 


82 


B5 


82 


75 


78 


&«&®$JI(im} 


7.8 


7.S 


7.3 


8.0 


6.5 


PftBOn) 


50 


50 


60 


50 


40 


ItSfc <!*•■) 


3.Z 


3 


3.8 


3.7 


4.0 




1000 


WO 


950 


1050 


830 



[0 10 3] fjfSHft, *Ht*tt*#*0l::4*fcW«T?»s. *fc. * 

^->try5 L ©s«c«fc^T4r*ttfirn©iisiji*»6 [B9i©tif«%KW] 

^IMbWBIBTfcofcT^Xv^XTV^/X*^©* [01] WJ£»[fit!R3tK©WM«**1-y5 7T»*. 
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SS09803TO M0 4S0" 
ttfi (nm). 



(51) Int. CI. 6 

G 0 3 F 7/004 
H 0 1 J 9/02 
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G 0 3 F 7/004 
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